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Fipl^ of the Invention 

present invention relies » an .grieulmrrf «»lb» »d. more p^tioularly, » a float 
which aUowse^ensiblee^is of the toolbarto -float" alonguneventerr^n to reduce 

damage to the toolbar and associated agricultural vehicle. 


ptj^ fjpHim frt Prior Art 

Toolbar, are known in the art for use in association witi. various agricuhural pursuits, 
including seeding, f^lizing. plowing «^ the like. Such systems typically involve a generally 
horizontal bar provided witi. several depending implements to modify a particular area of 
^ Ui.desirabletoprovidea,oolbarwifl.asmanydependi„gimplemen.saspossible.to 

^ ^ many rows as possible, during a single pass of U» toolbar. A. i. is difficult to move very 
,„getoo.barsonti.ehighway.most toolbars are designed witirafoldingcapabilHy, which allows 

the toolbar to be folded for transport and extended for use. 

An additional drawback associated with very long toolb^ is ti»t the longer ti>e toolbar. 
U-emore likely tire toolbar will e«e«. over uneven terrain duringuse. If ti^toolbarencoumers 

^sreaof ground whichbegl™ to slopenear either end of ti^toolbar. either the entire toolb. 

will tih. ti,ereby potentially disengaging one of the implement, f^om ti« soil, ortiretoolbar will 
bend or break, requiringtiretoolbar to be repaired or rebuilt. It would, therefore, be des^^^^ 

providea.oolbarwithsectionalcomponen.sdesign«itocomourwiU.uneventerraia 

Although it is known in the art to provide toolbars which tilt, tilting does not solve the 
problem associated witi, very long toolbars. Whileitwouldbepossibleto Simply articulate lon^ 


^,Bars.sucha«icu,.«on™aygiv.nse«..daido«.prob..».The«aa.,.«a«^^ 
«»,b..™.y»ovevio.e«lyupv«Min,esponse.e„ccu„«ri"Suneven.e™n.»d*en^^ 
vio.e«.ydo»,Wo„o.*.«nev««es,h«p,«e-.Suchvio,e«ja,H„g„o.onl, would 

«*jec «.e »o.b. to wear and .ain.n.noe. but wodd also pot«nial.y »bjeC *e 

implements to costly downtime and repairs. 

violent Janing .s«»».ed with toolbar passing uneven .«rai. The prior art difficulties 
deserib^i he^inabove are subsunti^ly eliminated by the present invention 

:n an advantage provided by this invention, an articulated .oo««r is provided to allow 

homogenous implement utilization over uneven terrain. 

Adv^nageously, tius invention provides for the use of a long. oolbar, which colours to 
„„even.«r.inwiti.out».bjectingthe».dsof.b..oolbartodamage.ssocia.edwith violent 

upward and downward movement in response to uneven terrain. 

Adv«..ag«>usly, tbis inv»tion provides a system which allows for actuated adJustmeM 
of .he buff^ing of ti« ends of a longer articula.ed .oolbar. » antioipa« and at^nuate tite effects 

of various types of terrain and soil conditions. 

«s invention provides a sysrem for utilizing a oolbar floa. mechanism 

in conjunction with eidsting toolbar hydraulics. 

„ an embodiment of ti.s invention a ground engaging agricuUural toolbar is provided, 
having.firstbar sectionand.seco^lbar section. -n-barsectionsareeachprovidedwiti, 

^engagingmeansandarepivotably coupled tooneanoti^r: Means are provide! heti^een 
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fl„b.r sections for bufiWng pivoting of fl«b.rs«^o»rd.tive«onea„<^e,.-n.ebufferi.g 

is in response to the first and second ground engaging means engaging uneven ternun. 

to a» pref«red en,bodimem. ti» toolbar is provided «ith a plurality of bar sections, each 
associated with a plurality of ground engaging memb«s. bar sections are hingeably coupled 
to one another, witi. each pair being spanned by a hydraulic cylinder. The hydraulic cylinders 
arep^ly provided witi, multiple valves, which may be adjusted byausertopivotthebar 

actions relative to one another.or adjust the buftring capability of the cylinders. 


HrirfDcsc" p*i'*" "f the Drawings 
The present invention will now be described, by way of ex«nple, witi. reference to fl>e 

accompanying drawings, in which: 

Fig. 1 illustrates a perspective view of fl» agricultural toolbar of ti» present invention, 

and associated vehicle; 

Fig. 2 illustrates a top plan view of the toolbar and vehicle of Fig. 1. shown with the 

toolbar folded for transport; 

Fig. 3 illustrates.rear perspective view ofthecomiection point between the center bar 

and left bar of tiie toolbar. 

Fig 4 illustrates a schematic of the fluid flow and valves associ«ed witt. the toolbar of 

the present invention. 

nA^yrintion of Preferred Embodiment 

With reference to the drawings,afloating toolbar according to the present invention is 

showngenerallyasdOinFig-l. Coupled to the floating toolbar (10) is a vehicle (12). While 


3 


,he veWde (U) ™, b. of «.y We kno™. i» *e a«. in *. preferred e«bo<Ume«. fte vehicle 

(U) is » STSU sprayer. n»nufa«ured by Hagie Manu&Curing Con,p.n,, Cl^ion, Iowa The 
vehicle (.2) isp,efer.blyprovided«thahydr».Uemo«.(UX coupled ...an^ersuohas*^ 

well lcnovminfl»an«.aplur^i.yofhydrauUcli„e.(.6). Provided o,,*e«hicle(12)is. 

hydraulically a«„«ed b«» (.»). coupled by *e hydraulic lines (.6) to U« hydr».lic moU,r 
(14). Theboom(18)includesafour-bar parallel linkage (20), such as arose well known infte 

.rt.„m.i«»n*econnec«o«b.rs(22) and (24) p.rallel.o*.«,o mounting bars (26) and (28) 

as the connection bars (22) and (24) are raised and lowered. 

AS shown inFig.l.thefloa.ing«K,lbar (10) tocludesamainspan(32). constructed of 

five separate b»s (34), (36), (38), (40) and (42), hinged to one another hydraulically 
.cuatedtoexterKi as shown inFigLortor^racta. shown inFig.2for transport, in the 

preferred embodiment, the n«i„ span (32) extends ih.n, a transport position 3.7 meters wide to a 
working position 1 1.4 me«ra wide. As shown in Fig. 1. coupled to the main span (32) are a 
plurality of legs (44). secured to fl« main span (32) by bolts or similar securement means. 
Altirough in the preferred embodiment the legs (44) are provided witi. discs (46). such as those 
well known in the ar, the legs (44) may be provided with sprayers. or any oti^r suitable 

device which ma, be used in association with an agricultural toolbar. Addition^ly. while in tire 
p^erred embodimem ti» legs (44) position the main span (32) 2.5 m«ers ftom the soil (48), the 
legs (44) may be provided with any suitable dimensions and may. of course, be eliminated if h is 
desir«l.outili« the floating toolbar(.0)wi.h an apparau^tirat does not re<,uirelegs(44). 

Asshowni„Fig.2.thecenterbar(34)iscoupledtoti»leftb«(36)byahinge(50). 
While the hinge(50)maybeconstmcted of an, writable styl^ in thepreferredembodiment.ti» 
hinge(50)includ.s.p»r of mounting plat«(52)a».(54X welded to thecemer bar (34) (Figs. 
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2.3).As*owninFig.3.ftemo«mingb.r(2»)is..sowe.d«l.o*emound»gpla.«(52)»d 

(54). A sleeve (56) is secured » to left ba, (36) by a bracket (58). which is welded or ott»rwise 
^euredB, both U,esleeve(56)««l left bar (36). Apto(60).prdbrably constructed of steel or 

similar materia, is provided through the mounting plates (52) and (54), and flie sleeve (56) to 

hingeably couple the left bar (36) to the center bar (34). 

As showntaFig.3,acylinder.ssemb.y(62)c„uplestbe left bar (36).othe center bar 

(34) to prevert the bars (34) »kJ (36) ftom undesired pivoting relative to one another. The 
cylinder assembly (62) includes a pair of br^keu (64) and (66). pivotabl, coupled to a hydraulic 
cylinder(68). As shown inFig.3.the hydraulic cylinder(6S)isprovidedwithbo.h an extension 

p„„ (70) and a retraaion pot (72). which are coupled via hydraulic lines (74) to a hydraulic 
control box (76) which, in turn, is coupled to an elect«,nic contn>l system (78). b«h mounted on 
thec««« bar (34). Providing the hydm-liccomrd box (76) fbrthefloatingtoolbarOO^Kl the 

dectromc cont«>l system (78) directly on flte center bar (34) allows all of the hydraulic 
com-ectionsbetween the floating toolbar(10)andthevehicle(12)tobem«ledirecUy to the 

hydraulic comrol box (76). thereby expediting and simplifying the attachment and detachment of 
the floating toolbar (10) to the vehicle (12). 

As shown in Fig. 3, the left bar (36) includes an arm (80) and a knuckle (82). As 
explained above, it is a«knuckle(82)which is coupled to the certer bar (34) by the hing.{50). 

tatun,theknuckle(82)iscoupledtofl»ann(80)by.verticalhinge(84).AsshowninFig3. 

the vertical hinge (84) includes a pair of side plates (86) and (88). welded or otherwise seo^d to 
the arm (80). «Klapin (90). passing thn,ugh.hole(92Xpassing through the knuckle (82). -n^ 

side of the knuckle (82) ftcing the arm (80) is preferable chamfered on its edges. 
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TO prevent the left b» (36) from ft«ly pivoting rdative to tl» center bar (34X a cylinder 
assembly (94) is provided in a manner similar to that described above. A p«r of bn«kets (96) 
ami (98) are voided or otherwise secured resp«=dvely to the knuckle (82) and arm (80), and are 
pivotably coupled to a hydraulic cylinder (100). having an e«e„sion port (102) mi retraction 
pori (,04). in tfte m«mer similar to th« described above, the extension pon (102) and retraction 
pon (104) are coupled to the hydraulic control box (76) by hydraulic lines (74). As shown in 
Fig. 1, the ftr left bar (40) is coupled to the left bar (36) by yet another hydraulic cylinder 
assembly (106), similar to the cylinder assembly (62) describ«J above. Similarly, the far right 
b.r(42)is coupled to the right bar (38) by ^.otherhingedOT) and hydr».lic cylinder assembly 

(108). of similar construction. Also, ahinge (109) and hydnmlic cylinder assembly (111) is 
coupled between the center bar (34) and the right bar (38) to manipulate vertical pivoting 

therebetween. 

As shown in Fig 1. coupled to the four-bar linkage (20) are a pair of cylinder assemblies 
(110)a„d(112) The cylinder assemblies (110) and (112) are also provided with ext«mon ports 
(114) and (116X and retr«aion ports (118) and (120). The cylinder assemblies (1 10) and (1 12) 
arecoupledtothehydrauliccontrolbox(76)byhydrauliclines(74). (Rgs. Iand3). Shownin 
F>g 4 is the schematic diagram (122) of the valve assembly associated with the hydraulic control 
box (76). As shown, the hydraulic c«nt«>l box (76) has fourtea. valve,, controlled by electric 
solenoid coils (not shown) such as those known in the art. The coils are controlled to activate the 
fanctions that require multiple valves to be activated. The pressure ft.r the system is provided by 
the hydr^rlic motor (14). in fluid commonic«ion with the hydraulic fluid reservoir (124). which 
provides the return from the hydraulic control box (76). 
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The identity of the terminus points associated with the schematic diagram (122) are as 
follows: 

Tl Comiects to left four-bar linkage cylinder (110) extension port (1 14) 

T2 Connects to left four-bar linkage cylinder (1 10) retracUon port (118) 

T3 Comiects to right four-bar linkage cylinder (1 12) extension port (116) 

T4 Comiects to ri^t four-bar linkage cylinder (1 12) retraction port (120) 

LI Connects to left level cylinder (100) extension port (102) 

L2 Connects to left level cylinder (100) retraction port (104) 

L3 Comiects to right level cylinder (1 1 1) extension port (1 13) 

L4 Comiects to right level cylinder (111) retraction port (115) 

Fl Connects to left main fold cylinder (68) extension port (101) 

F2 Connects to left main fold cylinder (68) retraction port (103) 

F3 Comiects to right main fold cylinder (134) extension port ( 35) 

F4 Comiects to right main fold cylinder (134) retraction port (137) 

Comiects to a^liary fold cylinders (106) and (108) extension ports (101) and 

Sects to auxiliary fold cylinders (106) and (108) retraction ports (103) and 
(141) 
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The hydraulic system associated with the floating toolbar (10) is set up as an open center 
system. The main hydraulic valve (126) remains open until a function is to be supplied with 
hydraulic fluid. This main valve (126) does not need to be closed to operate in the float 
condition. 

Valves (128), (130) and (132) control the folding of the floating toolbar (10) for 
transport. For these valves to woric, they must be actuated in combination with valve (126). 
When it is desired to fold the toolbar for transport, the operator (not shown) actuates the 
hydraulic motor (14) to actuate the electronic control system (76) which, in turn, actuates the 
hydraulic control box (76) to retract the hydraulic cylinder assemblies (68), (134), (106) and 
(108). This retracts the far left bar (44), far right bar (42), left bar (36) and right bar (38) so as to 
cause the floating toolbar (10) to pivot into the orientation shown generally in Fig. 2. Preferably 
this brings the width of the floating toolbar (10) to 3.7 meters. As many local ordinances 
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prohibit vehicles «der U«n 3,7 met«s ftom traveling on ro«iw.ys vrithout special permission, 
retraction of the floating toolbar (10) to a width of 3.7 meters is particularly desinAle. «hen the 
floating toolbar is to be transported on public roadways. 

0«» the vehicle (12) has transported the floating toolbar (10) to the desired location for 
faUon, the operator actuates the hydraUic motor (14) to extend the cylinder assemblies (68). 
(134), (106) and (108) to straighten the floating toolbar (10) to the position shown in Fig 1. 
Once flie floating «K,lbar (10) has been straightened, the hydraulic motor (14) actuates the 
cylinder assemblies (1 10) and (1 12) to lower ti» floating toolbar (10) to fl» predetennined 
height, so that the discs (46), or whatever desired hnplements are associated with flte floating 

toolbar (10), can be engaged for use. 

Lifting and lowering of the floating toolbar (10) is accomplished by opening valves 
(136), (138) and (140), as well as actuating valve (142) in the desired direction As vdves (142), 
(144), (146), (128), (130) and (132) are three^position, four-way valves, having tiu-ee settings, 
ti« valves must not only be actuated, but must be actuated in the appropriate direction to lift or 
. lowertheflottingtoolbardO). Once vdves (136). (178) and (140) are opened to lift or lower 
ti.e floating toolbar (10), valve (142) is simply actuated in the appropriate direction 

To lift tiie left bar (36) and far left bar (40) relative to the center bar (34), valves (126), 
(148) and (150) are actuated. Valve (144) is th«. actuated in the appropriate direction. To lower 

the Irft bar (36) »Kl 6r left bar (40) relative to the center bar (34), ti« flow ti.rough valve (144) 
is simply reversed. Similarly.totaise or lower the right bar (38) and Alright bar(42), vales 

(126), (152) and (154) are opened and valve (126) is a«uated in ti.e appropriate direction. 
Conversely, to lower the right bar (38) and far right bar (42) relative to fl.e cemer bar (34). valve 
(146) is reversed to reverse the flow of hydraulic fluid to tiie cylinders. 
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The floating toolbar (10) may also be placed into "float" mode, wherein valves (136), 
(138), (140), (148), (150), (152) and (154) are opened to allow oil to fi-eely flow to and from the 
associated cylinders to the hydraulic fluid reservoir (124). This allows the ends of the floating 
toolbar (10) to pivot relative to the center, while the hydraulic fluid within the cylinders prevents 
undesired jarring or violent movement of the ends relative to the center, which could cause 
damage or malfunction of the floating toolbar (10). The cylinders in effect act as shock 
absorbers to attenuate the speed of pivot. As explained below, this shock absorption aspect may 
be manipulated to accommodate varying terrains. When it is desired to lift the floating toolbar 
(10), the valves (136), (138), (140), (148), (150), (152), (154), (142), (144), (146) and (126) are 
all activated. This provides pressure on cylinders (100) and (1 1 1), which level the floating tool 
bar (10) and prevent the left bar (36) and right bar (38) from drooping relative to the center bar 
(34) as the floating toolbar (10) is raised. Preferably, the system is controlled by a float switch 
(156) and a master spray switch (158), both coupled to the electronic control system (78). (Fig. 
1). If the float switch (156) is actuated and the master spray switch (158) is also actuated, the 
float circuit is initiated by the opening of valves (136), (138), (140), (148), (150), (152) and 
(154). If a function of the floating toolbar (10) is actuated while the float circuit is activated, 
valve (126) closes and the corresponding fimction valve, such as lift or fold, will also activate. 
When the floating toolbar (10) is lifted, with the float switch (156) on, valves (136), (138), (140), 
(148), (150), (152), (154), (142), (144), (146) and (126) are all activated, regardless of the 
position of the master spray switch (158). This prevents drooping of the floating toolbar (10). 

If the float switch (156) is activated, and the floating toolbar (10) is lowered, valves 
(136), (138), (140), (142) and (126) are actuated, regardless of the position of the master spray 
switch (158), to provide the floating toolbar (10) with the float fimction. Preferably, the valves 
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are adjustable to increase or decrease flow in the hydraulic cylinders in the float function. If it is 
desired to have the floating toolbar (10) react to changes in terrain more quickly, fluid flow 
through the cylinders is increased. Conversely, if it is desired to have the floating toolbar (10) 
react to variation in the terrain more slowly, fluid flow through the cylinders is decreased. 

Although the invention has been described with respect to a preferred embodiment 
thereof, it is to be understood that it is not to be so limited, since changes and modifications can 
be made therein which are within the foil, intended scope of this invention as defined by the 
appended claims. For example, it is anticipated that the floating toolbar (10) may be constructed 
of any desired material, of any suitable dimensions or spacing, sufficient to accommodate a 
particular crop. It is additionally anticipated that the floating toolbar (10) may be hydraulically, 
pneumatically or mechanically actuated, and that the floating toolbar (10) may be permanently 
fixed in a position relative to the vehicle (12). It is also anticipated that the floating toolbar (10) 
may be provided in seven or more sections, having sixteen legs (44) of any suitable articulation 
or implement assembly. It is also anticipated that each articulation may be provided with both 
float and fold hydraulic cylinders, in a manner such as that described above. 
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